The Total Worker Health (TWH) program of the National Institute for Occupational Safety and Health aims to advance worker well-being by integrating injury and illness prevention efforts with work-related safety and health hazard efforts.
T raditionally, occupational safety and health (OSH) and health promotion (HP) efforts have functioned independently in workplaces (1) . Occupational safety and health interventions focus on preventing workrelated injuries and illnesses, which can lead to morbidity, mortality, and considerable financial and social costs (2) (3) (4) . Health promotion interventions, often called wellness programs, promote overall health and well-being. They often address modifiable behavior risk factors, such as smoking, physical activity, and diet, which are leading causes of morbidity and mortality in the United States (5).
In the past decade, interest in integrating OSH and HP interventions has grown substantially (1, 6) . This is partly explained by the emergence of evidence supporting the idea that workplace factors contribute to adverse health outcomes traditionally considered to be unrelated to work (such as cardiovascular disease and depression) (7).
The National Institute for Occupational Safety and Health (NIOSH), a part of the Centers for Disease Control and Prevention, focused attention on integrated approaches to worker health and safety in 2011 by creating the Total Worker Health (TWH) program. "Total Worker Health" is currently defined as "policies, programs, and practices that integrate protection from work-related safety and health hazards with promotion of injury and illness prevention efforts to advance worker well-being" (8). Earlier descriptions of TWH highlighted the strategic integration of OSH and traditional worksite HP programs (9); NIOSH's current definition is broader and emphasizes work-related factors (such as wages, workload, and stress levels) as important factors in determining worker well-being (10) .
"TWH," a trademarked term, was not commonly used in past studies of integrated interventions. For this review, we use the term "TWH interventions" to refer to integrated interventions that are consistent with NIOSH's TWH initiative even if they differ in intent, complexity, and approach to integration. For example, an "integrated" intervention may involve strategic coordination between staff responsible for OSH and HP decision making to develop comprehensive, multicomponent programs to improve worker health and safety. Integrated interventions may also involve singlecomponent interventions (or policies) that simultane-ously address OSH concerns and promote healthy behavior.
Prior research has outlined indicators and metrics of integration that are important in TWH interventions, such as organizational leadership, data integration, organizational coordination across departments responsible for OSH and HP, and adequate resources (11) . However, no research has evaluated these elements separately to determine whether (and to what extent) they contribute to intervention effectiveness beyond other factors, such as intervention content.
This article is part of a larger systematic review supported by the Agency for Healthcare Research and Quality (AHRQ) to inform a research agenda for the National Institutes of Health (NIH) 2015 Pathways to Prevention Workshop that focused on TWH. Our purpose was to evaluate evidence on the benefits and harms of TWH interventions.
METHODS
The NIH Pathways to Prevention Working Group provided the initial key questions (KQs). The RTI International-University of North Carolina Evidencebased Practice Center (EPC) further refined them and incorporated guidance from a technical expert panel into the final research protocol (see the Supplement, available at www.annals.org). The KQs concerned 1) populations, work settings, intervention types, and outcomes in studies of TWH interventions; 2) benefits and harms of interventions; 3) characteristics of effective interventions; 4) contextual factors potentially affecting intervention effectiveness; 5) research gaps; and 6) future research needs. Detailed methods and data for this review, including the analytic framework, search strategies, eligibility criteria, risk-of-bias (ROB) rating, and strength-of-evidence (SOE) grading methods, are available in the full report (12).
Data Sources and Searches
A research librarian searched MEDLINE, the Cochrane Library, the Cochrane Central Register of Controlled Trials, and PsycINFO from 1 January 1990 (reflecting the timing of increased attention and focus on integrated interventions) to 21 September 2015. We searched for relevant unpublished studies by using ClinicalTrials.gov and Academic Search Premier. To ensure that our database searches had not missed relevant citations, we used reference lists from pertinent reviews and a bibliography that we received from NIOSH listing studies relevant to the TWH program.
Study Selection
Two investigators independently reviewed abstracts and full-text articles against prespecified eligibility criteria (Appendix Table 1 , available at www .annals.org). We included English-language studies of employed adults (aged ≥18 years) that assessed any integrated intervention that met the definition of a TWH strategy (as defined earlier) (8). To be eligible for inclusion, an intervention had to be designed with the dual objective of improving workplace health and safety and overall health, health behaviors, or risk factors for chronic diseases. To assess the effectiveness and harms of interventions, we considered only studies with a concurrent control group comparing an integrated intervention with usual work practice, no intervention, or an active comparator (for example, an HP-only intervention or another integrated intervention that differed in content).
To address KQs related to the benefits and harms of interventions, we included commonly reported outcomes considered to be important measures of worker health and safety (Appendix Table 2 , available at www .annals.org). To determine widespread and important outcomes in this body of literature, we reviewed prior studies of TWH interventions and requested input from technical expert panel members on our eligibility criteria before settling on the final research protocol. Final health outcomes included quality of life, functional status, and occupational illnesses and injuries, among others. Examples of intermediate outcomes were rates of smoking cessation, healthy eating behaviors, and outcomes related to hazardous workplace exposures. We also included use of health services and rates of workers' compensation and short-term disability claims. Finally, we searched for harms associated with TWH interventions, such as victim blaming and increased barriers to reporting work-related injuries or illnesses.
Study designs included randomized, controlled trials (RCTs); nonrandomized, controlled trials (NRCTs); and prospective cohort studies. In the full systematic review, we also included pre-post studies for some KQs (for example, to inform research gaps and future research needs). We included studies conducted in any workplace setting in a developed country ("very high" Human Development Index per the United Nations Development Programme) (13) to increase the applicability of our conclusions to U.S. worksites.
Data Extraction and Quality Assessment
We developed a template for evidence tables by using the PICOTS (population, intervention, comparator, outcomes, timing of outcomes measurement, and setting) framework and abstracted relevant information on characteristics of study populations, interventions, comparators, time frames, settings, study designs, methods, and results. One reviewer initially abstracted relevant data from each included article; a second team member reviewed each data abstraction against the original article for completeness and accuracy.
Two independent reviewers assessed the ROB for studies with a concurrent control group as low, medium, or high by using predefined criteria (14, 15) . Discrepancies were resolved by consensus. rated as having low or medium ROB reported it; when we had at least 1 study rated as having medium ROB for a particular outcome, we used studies rated as having high ROB to assess the consistency of evidence when they reported the same outcomes in similar populations of workers. We did not attempt meta-analysis because of the heterogeneity of study designs, populations, interventions, and outcomes. Additional details on the SOE assessment are provided in the Appendix (available at www.annals.org).
Role of the Funding Source
The AHRQ funded the review; an NIH working group assisted in developing the review's scope. Neither agency had any role in the study selection, quality assessment, or data synthesis. The investigators are solely responsible for the content.
RESULTS
The Appendix Figure (available at www.annals.org) summarizes our literature search yields and selection decisions. Searches of all sources identified 1532 potentially relevant articles. After dual review of abstracts and full-text articles, we retained 24 studies (in 33 publications). Nine were single-group pre-post studies; these are omitted here but are described in the full review (12). Of the 15 included studies (in 23 publications) with concurrent control groups, 12 were RCTs (10, (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) , 2 were NRCTs (36, 37), and 1 was a prospective cohort study (38) .
Study Characteristics
Across the 15 included studies, heterogeneity was substantial with regard to the work settings and populations, intervention types, and outcomes evaluated (Appendix Tables 2 and 3 , available at www.annals .org). Most of the studies enrolled workers from 2 main sectors: manufacturing and construction industries (7 studies; participants were predominantly male, with a mix of blue-collar production workers and white-collar workers) and health care and social assistance industries (4 studies; participants were predominantly female nurses). Nine studies were done in the United States, 2 were done in the Netherlands, and 4 were done in Scandinavian countries. The average age of commonly targeted workers was 30 to 50 years. Few studies described the baseline health status of enrolled workers, including presence of chronic conditions. The OSH and HP interventions available at worksites (in addition to the intervention being studied) were generally not described.
All 15 studies assessed an intervention focused on an integrated objective (for example, addressing occupational hazards and promoting overall health). Six of the studies evaluated an intervention that involved strategic coordination across organizational departments or staff responsible for decision making related to OSH and HP (10, 19, 26, 30, 36, 37) . Most focused on developing a comprehensive program to promote worker health and safety informed by staff from various departments (for example, human resources, managers, OSH representatives, and HP representatives). Eleven studies evaluated an intervention that involved worker participation in its development, design, planning, or implementation (10, 19, 22, 24 -26, 29, 31, 33, 36, 38) . The type and degree of participation varied across studies. Four studies assessed an intervention with both strategic integration and worker participation (10, 19, 26, 36) .
Most studies assessed complex multicomponent interventions; 3 evaluated a single-component intervention (23, 30, 38) . In terms of content, 1 study assessed the effectiveness of integration alone (without added OSH or HP content) (30). Of the 14 other included studies, 7 assessed interventions that included new, comprehensive OSH and HP components not previously available to workers (10, 19, 24, 26, 29, 32, 36) ; 5 assessed interventions that included mostly HP content (tailored to the specific needs of workers) (22, 23, 25, 37, 38) ; and 2 focused primarily on reducing occupational injuries, illnesses, or exposures (including work-life stress) and also included content promoting healthy behavior (31, 33) .
Overall, studies measured a wide variety of outcomes (Appendix Table 2 ); few assessed the same outcomes in similar populations of workers. Of the 15 studies with a concurrent control group, we rated 5 RCTs as having medium ROB (25, 26, (31) (32) (33) and the other 10 studies as having high ROB (10, 19, 22-24, 29, 30, 36 -38) , primarily due to high rates of attrition and selection bias.
Final Health and Safety Outcomes
We were unable to grade SOE for any final health and safety outcome because of the diversity of outcomes measured and methodological shortcomings of the studies. Commonly assessed health outcomes included quality of life, work-related stress, and musculoskeletal symptoms. No study assessed work-related injuries or illness. Appendix Table 4 (available at www .annals.org) summarizes results of individual studies.
Intermediate Outcomes
Included studies assessed a wide range of intermediate health outcomes (Appendix Table 4 ). We were able to grade SOE for only 3 intermediate outcomes: smoking cessation, fruit and vegetable consumption, and sedentary work behavior. Results for these outcomes and our SOE grades are summarized in the Table. Evidence from 2 RCTs rated as having either medium (25) or high (22) ROB supported the effectiveness of TWH interventions compared with no intervention for improving rates of smoking cessation (measured by 7-day abstinence rates) over 22 to 26 weeks (low SOE). Both were worksite RCTs comparing a multicomponent intervention featuring organizational integration and employee participation versus no intervention; one enrolled unionized construction laborers (25), and the other enrolled participants of a building and trade apprentice training program (22) .
Three RCTs (all from the same research team) rated as having either medium (25, 26) or high (10) ROB mea-
REVIEW
The Effectiveness of Total Worker Health Interventions sured changes in fruit and vegetable intake among U.S. manufacturing or construction workers who were randomly assigned to a multicomponent integrated intervention or no intervention. Evidence from these 3 RCTs supported the effectiveness of TWH interventions compared with no intervention for improving fruit and vegetable consumption over 26 to 104 weeks (low SOE).
Finally, findings from 2 RCTs rated as having medium ROB (31, 32) supported the effectiveness of TWH interventions (compared with any comparator program) for reducing sedentary behavior at work over 16 to 52 weeks (low SOE). One RCT enrolled Dutch office workers employed at a financial institution, with departments randomly assigned to 1 of the following 4 groups: no intervention control group, social environment intervention, physical environment intervention, or combined social and physical environment intervention (31). At 52 weeks, workers in the physical environment group decreased sedentary behavior at work compared with the control group. The second RCT (n = Low for benefit OSH = occupational safety and health; RCT = randomized, controlled trial; ROB = risk of bias. * This RCT also found benefit favoring the integrated intervention for rates of 7-d abstinence from any tobacco use (19% vs. 8%; P = 0.005) (25). † In the overall sample of workers, intervention and control worksites did not differ (mean change from baseline in percentage consuming ≥5 servings per day: 5.4% vs. 1.7%; P = 0.41), and managers at intervention worksites reported decreased consumption of fruits and vegetables compared with managers at control worksites (mean change from baseline in percentage consuming ≥5 servings per day: −5.5% vs. 3.6%; P = 0.048) (26). ‡ The other 2 active comparators (social environmental intervention and combined social and physical environmental intervention) and the control group did not differ on any measure of work-specific physical activity or sedentary behavior outcome (31). § Workers were randomly assigned to an ergonomic workstation optimization intervention alone or an integrated intervention that included the same ergonomic intervention plus access to a seated activity-permissive workstation (32).
60) randomly assigned sedentary office workers to a workstation optimization intervention (ergonomic assessment, education, and prompts to promote breaks and posture variation) plus access to a seated activitypermissive workstation (TWH intervention) or to the workstation optimization intervention alone (32). At 16 weeks, workers randomly assigned to the TWH intervention reduced the percentage of time spent engaging in sedentary behavior compared with those assigned to the ergonomic intervention alone, but the difference between groups was not statistically significant (33). Evidence was insufficient for the following intermediate outcomes (because of unknown consistency due to their being reported by a single study rated as having medium ROB): blood pressure, weight, overall and work-specific levels of physical activity, consumption of red meat, safety behaviors, and safety compliance.
Utilization Outcomes and Occupational Injury and Illness Surveillance Outcomes
No study rated as having low or medium ROB assessed rates of health care utilization or occupational injury and illness surveillance outcomes. One NRCT (n = 519) rated as having high ROB (37) found no significant difference between intervention and control U.S. automotive manufacturing worksites in the percentages of workers who had 1 or more workers' compensation claims and short-term disability claims at 28 weeks.
Harms
Two studies, both rated as having high ROB, investigated potential harms that were not prespecified. One cohort study (n = 172) enrolling Danish inpatient nurses evaluated an intervention aimed at improving shift work scheduling compared with no intervention; participants in the intervention group judged the intervention schedule as having a worse effect on family life at 52 weeks than the preintervention schedule (38). One RCT (n = 860) enrolling Norwegian postal workers assessed potential harms in a 4-group study that compared an integrated intervention with aerobic exercise alone, stress management alone, or no intervention (29). Participants reported no subjective negative effects of the intervention on work environment, work situation, and other factors at 12 and 52 weeks, but the study did not present quantitative results (29).
Characteristics of Effective Interventions
We evaluated common characteristics of interventions that were effective for improving any outcomes for which we were able to grade the SOE for benefit (Table) . Effective interventions were heterogeneous; separating individual components from the overall types (or "bundles") of interventions that showed efficacy was not possible.
In 5 of the 6 studies contributing to our SOE grades, worker participation informed the development, design, planning, or implementation of the interventions. Two studies set in manufacturing worksites (10, 26) involved the creation of a joint worker-management employee advisory board comprising workers, production managers, and representatives from the health and safety and human resources departments, who planned and implemented the intervention in partnership with the study investigators. Employee advisory board members gave input on specific components; for example, policies aimed at reducing hazardous occupational exposure were cowritten by the study investigators and workplace managers (26). In 3 studies, the intervention was designed based on input (or prior research) from members of the targeted occupational group (for example, related to culture, potential occupational exposures, or work experience) (22, 25, 31) ; in 2 of these studies, the intervention was implemented in collaboration with union members or support from apprenticeship program leaders (22, 25) . Most effective interventions tailored their components or materials to cultural or social aspects of the worker population (for example, to workers with low literacy skills). All effective interventions were complex multicomponent interventions that reinforced messages about health and safety through multiple levels of influence or multiple methods of delivery (or both) over time.
Contextual Factors
We abstracted data from included studies that related to contextual factors that the original authors identified as potential modifiers of intervention effectiveness. We included factors that investigators had noted in their results (such as whether the intervention was more or less effective at worksites that differed by a specific contextual factor) and factors mentioned in the discussion that could have facilitated or hindered effectiveness.
Few studies identified contextual factors that could have played a role in influencing intervention effectiveness. Work organization and union membership status were the 2 most commonly mentioned factors. Others mentioned in at least 1 study included health insurance status or access to primary care services, support from higher management, availability of resources, and employee stress or strain related to company downsizing during the intervention period.
DISCUSSION
Overall, the body of evidence supporting the effectiveness of integrating OSH and HP efforts was small and heterogeneous in terms of populations, interventions, and measured outcomes; for some areas of interest, evidence was nonexistent. The evidence from controlled studies is shown in Appendix Table 4 , and our SOE grades for smoking cessation, fruit and vegetable consumption, and sedentary work behavior are summarized in the Table. The small size of the body of evidence (15 studies with concurrent control groups) is not surprising given that the concept of integration is relatively new. The body of evidence about TWH interventions may reasonably be expected to grow over the next few years.
REVIEW The Effectiveness of Total Worker Health Interventions
Findings graded as having low SOE supported the effectiveness of TWH interventions for increasing rates of smoking cessation over 22 to 26 weeks, increasing fruit and vegetable intake over 26 to 104 weeks, and reducing sedentary work behavior over 16 to 52 weeks. Evidence was insufficient to assess the effectiveness of integrated interventions for improving quality of life, stress, blood pressure, weight, overall and workspecific levels of physical activity, consumption of red meat, safety behaviors, and safety compliance. Effective interventions were informed by worker participation and included comprehensive program content that highlighted the potential additive or synergistic risks of hazardous workplace exposures and health behavior.
We found no eligible studies with a concurrent control group that reported on the incidence of injuries or chronic diseases (including work-related injuries and illnesses) or on the harms of interventions. Many studies had methodological limitations, such as high attrition and no statistical methods to control for baseline differences between groups. Outcomes were assessed over a relatively short period; only 4 of the 15 studies measured outcomes beyond 1 year.
We did not identify any previous systematic review in our search (MEDLINE, the Cochrane Library, the Cochrane Central Register of Controlled Trials, and PsycINFO from 1 January 1990 to 21 September 2015) that was similar in scope or that graded the SOE related to common outcomes reported in studies of TWH. One prior systematic review (39) and one expert (or narrative) review (40) did provide a broad overview of TWH interventions. The results of our review are generally consistent with those of previous reviews with respect to conclusions about the limitations of the evidence base. For example, Anger and colleagues noted that integrated interventions improved risk factors for chronic diseases. They concluded, however, that the evidence that integration itself confers a significant benefit is lacking and is "perhaps the most glaring gap in the TWH literature" (39).
During our review process, we systematically abstracted key factors (identified a priori) that may affect the applicability of the evidence base. We focused on issues for populations of workers and worksites in the United States. Studies demonstrating the effectiveness of TWH interventions for improving rates of smoking cessation or increasing the consumption of fruits and vegetables involved U.S. blue-collar workers and used survey data collected before 2004; these investigations all came from the same group of researchers (10, 19, 25, 26) .
Our review had limitations beyond those already noted. The most critical may be the lack of consistent terminology related to TWH interventions. As of November 2015, the definition of TWH had shifted from a relatively narrow focus on integrating OSH and HP to "an approach [that] advocates for a holistic understanding of the factors that contribute to worker well-being" (8). Also, reporting or description of intervention components in some studies was potentially inadequate. For these reasons, we may have overlooked some studies that could be considered related to TWH interventions. To address this deficiency, we solicited and received a database from NIOSH that listed studies deemed relevant to TWH. Our search strategies had identified the vast majority of these studies. Nevertheless, some studies that we excluded might still be considered related to TWH.
Publication bias and selective reporting of outcomes are other potential limitations. Although we searched for unpublished trials and outcomes, we did not find direct evidence of either of these biases. We excluded non-English-language studies largely because of limitations in time and resources. However, we identified such studies in our searches and did not see any references that seemed to meet our eligibility criteria. Searches of the NIOSH references did not uncover any non-English-language studies. Given this, and given the fact that TWH is a relatively new strategy, we believe that limiting our review to English-language studies had little effect.
Workplace OSH and HP programs are likely to have improved since the mid-2000s. Whether the results of these trials would apply to worksites that have active HP programs or robust policies that promote smoking cessation and healthy eating is not clear. In other words, integrated OSH and HP initiatives may not add much to strong efforts already in place. They may, however, be models for industries or worksites that currently lack such policies or programs.
Moreover, relatively recent changes in health policy or practice, such as community-based health interventions and health care, may also limit the applicability of TWH studies published 10 or more years ago. For example, smoking cessation services may be more widely available because of these changes than they were a decade or more ago.
Additional adequately powered multisite RCTs or other prospective studies with a concurrent control group are needed to replicate encouraging findings that have been observed in only a few trials to date. In addition, future studies need to be designed explicitly to assess the benefits of integration separate from new OSH or HP components not previously offered at worksites. Including a broader range of workers in future studies could increase the applicability of TWH interventions and enable reviewers to assess the consistency of findings. It might also answer the question of whether integrated strategies are or are not more effective in groups of workers who differ by demographic, social, or occupational characteristics that contribute to adverse health outcomes. In terms of methods, investigators should plan for high attrition (and use methods to address missing data when necessary) and should provide a clear flow diagram to show the flow of participants from group assignments through the final analysis.
In conclusion, evidence was insufficient to assess the effectiveness of integrated interventions for improving various health outcomes that matter for worker populations, such as quality of life, levels of stress, and rates of injuries. With respect to intermediate outcomes relating more to work safety factors, we also had little or no information about TWH effects on safety behaviors and safety compliance. Insofar as physicians and other health professionals are concerned with such risk factors as tobacco use, diet and nutrition, and sedentary lifestyles, our findings are encouraging. Although evidence was meager, it does point to the utility of integrated TWH interventions that include efforts to encourage smoking cessation, consumption of more fruits and vegetables, and less sedentary work. Health professionals should understand the relationship between working conditions and overall health, such as how working conditions can promote or act as a barrier to healthy behavior. Recognizing the synergy between OSH and HP may increase the relevance of health recommendations and potentially promote employee participation in workplace programs.
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APPENDIX: SOE ASSESSMENT
We graded the SOE of the accumulated evidence on a given issue to answer the specific KQs on the benefits and harms of the interventions in this review; we used the guidance established for the EPC program (16) . Developed to grade the overall strength of a body of evidence, this approach now incorporates 5 key domains: study limitations (including study design and aggregate ROB), consistency, directness, precision of the evidence, and reporting bias. It also considers other optional domains that may be relevant for some scenarios, such as plausible confounding that would decrease the observed effect and strength of association (that is, magnitude of effect).
Appendix Table 5 describes the evidence grades that can be assigned. Grades reflect the strength of the body of evidence to answer outcomes relevant to KQ2 (comparative effectiveness, efficacy, and harms of the interventions in this review). Two reviewers assessed each domain for each key outcome, and differences were resolved by consensus. For each assessment, 1 of the 2 reviewers was an experienced EPC investigator.
An unfavorable assessment for any of the 4 key domains (inconsistency, indirectness, imprecision, or medium aggregate ROB) typically resulted in downgrading from high to moderate SOE. Two unfavorable assessments typically resulted in downgrading to low SOE. When only 1 study reported an outcome of interest (with unknown consistency and imprecision), we usually graded the SOE as insufficient; when similar interventions had consistent results in different populations of workers or at different outcome timings, we graded the SOE as low. Appendix D of the full review presents tables (see Appendix Tables 6 to 14) showing our assessments for each domain and the resulting SOE grades for outcomes eligible for KQ2, organized by outcome category.
Appendix Table 1. Inclusion/Exclusion Criteria for Studies of TWH Interventions
PICOTS Framework
Inclusion Exclusion
Population Employed adults (18 years of age or older) Children and adolescents under age 18 Intervention Any "integrated intervention" that meets the definition of a TWH strategy, defined as "a strategic and operational coordination of policies, programs, and practices designed to simultaneously prevent work-related injuries and illnesses, and enhance overall workforce health and well-being" (41). We will not judge inclusion and exclusion based on the degree or type of integration.* To meet inclusion criteria, an intervention must include a component aimed specifically at improving workplace health and safety † and a component aimed at improving overall health, health behaviors, or risk factors for chronic diseases. ‡ Interventions may include a range of components that focus on changes in policy; organizational structure; work organization; environmental factors; or individual worker education, counseling, training, or social support (or combinations of these components).
All other interventions
Comparator Usual practice, usual care, standard care, or no intervention; head-to-head studies comparing an integrated intervention with another intervention that differs in content, intensity, or degree of integration No comparison; nonconcordant historical controls Outcomes Health and safety outcomes: Mortality; incidence of injuries, cardiovascular disease, or cancer; morbidity related to injuries, illnesses, or chronic disease (including work-related injuries and illnesses); depression or anxiety; validated measures of functional status, quality of life, stress or distress Intermediate outcomes: Tobacco, alcohol, or illicit drug use; weight or body mass index; blood pressure; cholesterol (total cholesterol, low-density lipoprotein cholesterol and high-density lipoprotein cholesterol); incidence of diabetes; frequency of physical activity; healthy eating behavior (e.g., increased consumption of fruit and vegetables); rates of hazardous exposures or "near misses" Utilization outcomes and occupational injury and illness surveillance outcomes:
Hospitalizations, emergency department visits, or outpatient clinic visits; measures of workers' compensation claims or injury or illness surveillance outcomes Harms: Any potential harm reported in included studies, such as increased barriers to reporting work-related injuries or illnesses, work stress, adverse effects on personal health, discrimination, victim blaming, and others Contextual factors: This is a descriptive summary of contextual factors identified as potential modifiers of intervention effectiveness across all included studies. Contextual factors may include (but are not limited to) the following: legal-regulatory environment (e.g., state laws with respect to union representation); employer characteristics, policies, or benefits (e.g., availability of health insurance coverage or paid sick leave); work organization (e.g., shift work); and social or economic factors (e.g., income or availability of community resources to support or promote health).
All other outcomes, such as measures of aerobic capacity (e.g., VO 2 max) or exercise performance (e.g., number of sit-ups performed); intake of specific foods; measures of self-efficacy; participation in specific health promotion or safety programs (that are separate from the intervention); economic evaluation outcomes (e.g., cost or return on investment); work productivity measures (e.g., absenteeism)
Timing Any duration of follow-up None Setting Studies conducted in any workplace setting in a developed country ("very high" human development index per the United Nations Development Programme) (13) Studies conducted in other countries
Study designs
Original research, including randomized, controlled trials; nonrandomized, controlled trials; prospective cohort studies with a concurrent control group § All other designs, including case reports, case series, retrospective cohort studies, nonsystematic reviews, systematic reviews, studies with historical (rather than concurrent) control groups PICOTS = population, intervention, comparator, outcomes, timing of outcomes measurement, and setting; TWH = Total Worker Health; VO 2 max = maximal rate of oxygen consumption as measured during incremental exercise. * Variations in the degree to which interventions are "integrated" and how integration is accomplished, as well as the specific intervention components included, are considered characteristics of the integrated interventions and are the focus of key question 1 (characteristics of interventions) and key question 3 (characteristics of effective interventions). † Occupational safety and health: Intervention (or program) components aimed at reducing hazardous exposures at work that can lead to workrelated injury, illness, and disability. Interventions can be at the organizational or individual level (or both). Examples include (but are not limited to) the following: employer policies to improve (or remove) work hazards, engineering controls designed to eliminate or substitute hazards, adoption of improved personal protective equipment, and individual-level health and safety training to employees. ‡ Worksite health promotion: Intervention (or program) components aimed at promoting worker health by decreasing risk factors for chronic diseases (e.g., smoking, sedentary behavior, obesity, blood pressure, and others), improving stress, and promoting overall well-being (e.g., via social support or physical activity). Intervention components may incorporate employee assistance programs, clinical prevention services, disease management programs, and other health benefits. Interventions may also include community-based services (e.g., referral for community-based health services) or environmental changes (e.g., increasing access to healthy foods at a worksite). § We included pre-post studies for some descriptive key questions in the full report and to inform future research needs (12 
Intermediate outcomes
Smoking cessation (percentage of baseline smokers reporting 6-month abstinence) Overall sample: G1: 11.3% vs. G2: 7.5% P = 0.17 Subgroup of hourly workers (n = 684): G1: 11.8% vs. G2: 5.9% P = 0.04 Subgroup of salaried workers (n = 141): G1: 9.9% vs. G2: 12.7% P = 0.63 Healthy eating behavior (consumption of fruits and vegetables, servings per day)
Mean change from baseline G1: −0.10 vs. G2: 0.05 P = 0.24 Sorensen et al, 2007 (25) Tools for Health RCT Medium G1: Integrated intervention (any tobacco use, n = 134; smokers, n = 101; healthy eating behavior, n = 298) G2: No intervention (any tobacco use, n = 113; smokers, n = 87, healthy eating behavior, n = 280) 26
Smoking cessation (percentage of baseline smokers reporting 7-day abstinence) G1: 19% vs. G2: 8% P = 0.03 Smoking cessation (percentage of baseline tobacco users reporting 7-day abstinence -any tobacco use) G1: 19% vs. G2: 7% P = 0.005 Other smoking outcomes (percentage of baseline smokers who made ≥1 smoking quit attempt) G1: 53% vs. G2: 35% P = 0.03 Healthy eating behavior (consumption of fruits and vegetables, servings per day)
Mean change from baseline (SD) G1: 1.52 (3.89) vs. G2: −0.09 (3.31) P < 0.0001
Continued on following page
Intermediate outcomes Mean change from baseline Healthy eating behavior (percentage of participants consuming ≥5 servings of fruits and vegetables per day) Overall sample: G1: 5.4% vs. G2: 1.7% P = 0.41 Subgroup of managers: G1: −5.5% vs. G2: 3.6% P = 0.048 Subgroup of workers: G1: 7.5% vs. G2: 1.1% P = 0.048 Healthy eating behavior (percentage of participants consuming ≤3 servings of red meat per week) G1: 4.1% vs. G2: 3.0% P = 0.72 General physical activity outcomes (percentage of participants who exercise ≥2.5 hours per week) Overall sample G1: 5.4% vs. G2: −0.9% P = 0.23 Subgroup of managers: G1: −2.0% vs. G2: 3.7% P = 0.09 Subgroup of workers: G1: 7.1% vs. G2: −2.1% P = 0.09
